The meticulous growth of both export and output of Bangladesh following the inception of trade liberalization and export promotion in the late 1970s through 2010s gravely underscore the export-led growth (ELG) hypothesis for the economy. The present study examines both the short-run causality and long-run dynamics between export and economic growth in order to confirm whether the ELG hypothesis works for Bangladesh drawing data for the period from 1974 to 2015. The long-run dynamics between export and output growth based on ARDL Bounds testing approach suggests that ELG is evident for Bangladesh. In order to examine the short-run causality, the study performs Toda-Yamamoto causality test along with the conventional Granger causality test. While the Granger causality analysis identifies a bidirectional causal relationship between exports and output growth, the Toda-Yamamoto approach confirms a unidirectional causality that runs from exports to output growth. A unidirectional causal relationship from export to output growth is necessary for the validity of the ELG hypothesis. However, bidirectional causality between export and output implies that growth in exports reinvigorates output growth which, in turn, reinforces export expansion and thereby further underlines the validity of the ELG hypothesis.
INTRODUCTION
The export-led growth (ELG) strategy is being followed by many developing countries of the world with an aim to accelerate the industrialization process of the states and thereby speed up their economic growth (Krugman, 2008) . It enables countries to enjoy comparative advantage for their exporting goods ) exploit economies of scale , achieve efficiency in production through increased competition (Balassa, 1978) and promote diffusion of technological knowledge due to foreign market competition (Awokuse, 2003) that is vital for economic development and growth in the long-run. Most of the developing economies followed closed macroeconomic policies. Until the late 1960s, import substitution industrialization policies were widely applied. East Asian countries had changed their strategy during the 1970s-they replaced their import substitution policies by export promotion (Chandra & Sahoo, 2007) . All the high-performance Asian economies (HPAEs) with outstanding economic growth took various policies and strategies to support export growth and consequently the export performance of these economies was revealed in their export performances. In 1965, World exports by the HPAEs as a group was 7.9 percent, which augmented remarkably in 1980 (13.1 percent) and at the end of 1990, it touched the landmark of 18.2 percent (Page, 1994) . Four Asian emerging economies Hong Kong, Taiwan, South Korea, and Singapore achieved the miraculous growth from the 1960s to 1990s in excess of 6 percent pursuing rapid export-oriented industrialization stirs many of the developing countries to follow their model for development (Page, 1994; Lee et al, 2008; Mascelluti, 2015; World Bank, 2016) .
The success of HPAEs inspired other South Asian economies to adopt export-led industrialization strategy as globalization policy (Chandra & Sahoo, 2007) , and Bangladesh is one of them. It has achieved remarkable economic growth immediately after the inception of trade liberalization in the late 1970s. The export performances of Bangladesh have shown in table 1. Since 1986 Bangladesh has adopted structural adjustment policies through trade liberalization measures to attain the objectives of greater openness and outward orientation. But it carries out significant trade policy reforms with the desire to shift the trade regime towards a liberalized one. The reform policies helped the economy to purge the adverse impact of past protection policies on exports which resulted in improved export performance and overall efficiency in resource allocation. Consequently, following slow growth in the 1980s, export has registered an increase to a double-digit rate over the last two decades and has exhibited spectacular growth performance in recent years registering a record growth at the rate of 14.75 percent. The contribution of export to GDP has maintained an increasing trend throughout the trade liberalization period and reached the record high over 19 percent in recent years. Subsequently, during the period of trade liberalization, it has been able to achieve higher economic growth, and the average GDP growth rate increased from 3.70 percent in the 1980s to 5.8 percent in 2000s, and in recent years the economy has registered an average growth rate of 6.32 percent per annum (Ahmed, 2000) . Under such a setting, it is commonly perceived that the substantial growth performance that Bangladesh has experienced is attributed to the industrial sector growth resulting from gradual and continuous economic reforms to support export-substituting industrialization since the 1990s. Thus the study is primarily interested in investigating the validity of the ELG hypothesis for Bangladesh. It will first examine the long-run association between export and growth and then proceed to examine the short-run causality among the variables so as to achieve the main objective. A unidirectional causal relationship from export to output growth is necessary for the validity of the ELG hypothesis. However, bidirectional causality between export and output implies that growth in exports reinvigorates output growth which, in turn, reinforces export expansion and thereby further underlines the validity of ELG hypothesis .
The study is organized as follows: Following the introduction, section two reviews the literature on the ELG hypothesis with particular reference to Bangladesh. Methodology and data sources of the study are described in section three. Section four summarizes the empirical findings. Finally, the study ends with conclusions.
I. LITERATURE REVIEW
Studies on Latin American countries that have gone through rapid structural reforms during the last four decades provide a mixed result on the test of the ELG hypothesis. ELG is supported by studies like Riezman et al. (1996) , Olson (2014) , Siliverstovs and Herzer (2006) , Agosin (1999) and Van den Berg and Schmidt (1994) while opposed by Awokuse (2008) , and .
The abundance of empirical studies has been accompanied to examine the export-growth relationship of South and East Asian economies after their shift to export-led industrialization and find controversial results. Bahmani-Oskooee and Alse (1993), based on data of 9 developing countries, examine the export-growth nexus resorting cointegration and error correction mechanism and found profound support for the ELG hypothesis for all the states. findings indicate bi-directional causality for India, Philippines, Singapore, S. Korea, and Turkey though causality was unidirectional that goes from output to export growth for Sri Lanka and Pakistan and from export to output growth for Thailand. Similar results have been found by Shan and Sun (1998) for China and Khalafalla & Webb (2001) and Baharumshah & Rashid (1999) for Malaysia. Lee & Huang (2002) find that the relationship whereby exports lead output prevails in at least one regime for each of four of the countries of South Asia, namely-Japan, Korea, Philippines, and Taiwan except Hong Kong. In contrast to the above findings studies like Chang et al. (2000) , Mishra (2011) and reject the ELG hypothesis.
In the context of Bangladesh research findings presented in table 2 are also contrasting. While some studies find that growth in export has significantly stimulated growth of the economy (Paul, 2014; Sultan, 2008; Chandra & Sahoo, 2007; Begum & Shamsuddin, 1998; Shirazi & Manap, 2005; Al Mamun & Nath, 2005; Paul, 2011; Islam & Iftekharuzzaman, 1996) , Ahmed and Uddin (2009) do not find any support in favour of ELG hypothesis for Bangladesh. The absence of uniform support regarding the ELG hypothesis both in theory and evidence, testing the hypothesis for the case of Bangladesh, mainly when recent year's data are not employed in earlier studies, would be valued worthy. 
II. DATA SOURCES, MODEL SPECIFICATION, AND METHODOLOGY

II.I. Sources of Data
Earlier empirical studies have commonly used the real GDP in examining the export-growth relationship, and one of the most obvious problems of these studies is that the findings may be spurious as GDP includes export as one of its components. To avoid such problem, empirical analysis of this study employs annual secondary data of the industrial production index which is seasonally adjusted for the year 2010 collected from IFS, IMF. The data on exports, imports, and investment proxied by the formation of gross fixed capital are collected from WDI (World Development Indicators) of the World Bank (2016). Value of the data used as the US dollar and year 2010 considered as the base year. It covers the period from 1974 to 2015. The logarithmic values of the variables are used to avoid the problem of heteroscedasticity. The study than performs Augmented-Dickey-Fuller (ADF) t-tests and Phillips-Perron (PP) Z (tα) tests to determine the degree of integration of the series. Test results are summarised in table 3. All the variables are found stationary at first difference level, and hence all the variables are I(1) processes as their order of integration is 1.
II.II. Model Specification and Methodology
As the series of the variables are found to be integrated of order 1, the Engle-Granger method can be applied to examine whether the variables are cointegrated or not. But the technique is criticised as to include small sample bias due to the exclusion of short-run dynamics. One can also employ the Johansen cointegration method to test the long-run association between the variables that require a large sample size for the validity of the results . As the study relies on a small sample size, it applies the procedure of ARDL Bounds testing approach that can overcome the limitation of small sample bias more efficiently than any other techniques. This technique is reported to have several benefits. It reduces the number of parameters to be estimated as it relies on a single ARDL equation instead of depending on a VAR as in Johansen. The approach is also different from the Johansen's proposal as it imposes restrictions on the number of lags to each of the variables individually. The ARDL approach in identifying the existence of a long-run relationship is appropriate regardless of whether the underlying regressors are I(0), I(1) or mutually cointegrated (Pesaran et al., 2001) .
Following the conventional Error Correction Model (ECM) for cointegrating variables, the ARDL scheme for the study is given. Here, ECT, the "error-correction term", is the OLS residual series derived from the long-run cointegrating regression model given as-
As ELG hypothesis assumes export fosters GDP growth, a2 is expected to be positive and so is a4 since capital formation leads to expansion of domestic output increasing the productive capacity of an economy, while the import is expected to have a negative influence of import on the economy. Hence, a2, a4 > 0 and a3<0.
The approach 'ARDL Bounds testing' is applicable for series that are I(0), I(1), or mutually cointegrated, but none of them is I(2). As ADF and PP tests as summarized in table 03 confirm all the variables are integrated of order 1, one can proceed for the estimation of the following ARDL scheme-
An ARDL scheme in (3) free from serial correlation as well as stable allows proceeding for Bounds testing to examine the presence of long-run cointegrating relationship taking null hypothesis H0: 1= 2= 3= 4=0 into account. The existence of long-run association requires rejecting H0. The presence of a long-run relationship will determine whether the long-run estimates of coefficients and ECM would be necessary or not to describe the equilibrium relationship between growth and export in the long-run. Furthermore, a unidirectional long-run association from export to economic growth is crucial for the validity of the ELG hypothesis. To investigate whether there prevails a unidirectional relationship from export to economic growth, the study repeats the same exercise mentioned above by treating export as a dependent variable.
As an alternative to the conventional Granger Causality test, the study also performs the Toda-Yamamoto causality test. Conventional causality test is based on F-statistic that does not have a standard distribution due to which the causality test results become fragile and may not be able to generate robust results. Toda-Yamamoto (1995) offers a simple procedure to overcome this problem that estimates an Augmented VAR (k+dmax) where k is the lag length in the system and dmax is the maximal order of integration suspected to occur in the system. The VAR thus estimated generates a modified WALD (MWALD) test statistic that follows an asymptotic Chi-square distribution. This procedure is particularly useful for its congeniality whether the VAR is stationary (around a deterministic trend), integrated of arbitrary order, or cointegrated of arbitrary order. Accordingly, one can test the linear or nonlinear restrictions on the coefficients by estimating a level VAR and employing the WALD criterion, paying little attention to the integration and cointegration properties of the time series data in hand (Toda and Yamamoto, 1995) . The VAR system in order to perform the Toda and Yamamoto (1995) version of the Granger non-causality test between export and ouput can be given as: The null hypotheses "no Granger causality from lnEXP to lnINP" for equation 4 and "no Granger causality from lnINP to lnEXP" for equation 5 are defined by H0: <-= 0 and by H0: <-= 0, respectively.
III. EMPIRICAL RESULTS
The appropriate number of lags for each variable to include in the estimation is selected by AIC (Akaike Information Criteria) that offers an ARDL (1,0,4,1) scheme to assess the long-run cointegrating relationship. The procedure of selecting the optimal lag length and appropriate ARDL scheme is summarized in the appendix (table-A and figure-1). With regard to the compatibility test results summarized in table B in the appendix, the estimated ARDL (1,0,4,1) model passes the serial correlation LM test and test of heteroskedasticity meaning that errors are serially independent and free from the problem heteroskedastic variance. The model is also found stable as it passes the recursive estimates CUSUM test as shown in figure 2 in the appendix. Therefore, the model is applicable for Bounds testing to identify whether cointegrating relationship prevails among the variables in the long run that considers the H0: 1= 2= 3= 4=0, rejection of which leads to the conclusion that there prevails a long-run association between export and growth. Bal, H., Mamun, A. H., Basher, S., Uddin, M. R. & Mowla, M. (2019) . "Export-Led Growth Hypothesis in Developing Countries: Econometric Evidence from Bangladesh", Academic Review of Economics and Administrative Sciences,  12(4), 454-465. 
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The results of Bounds test summarised in the table-4 show that the null hypotheses for all dependent variables are rejected as the value of F-statistics exceed the reported critical values for 5% levels of significance, which suggest that the long-run cointegrating associations that exist among the variables are not unique. Thus, the export-growth relationship is not unidirectional, which is the pre-condition for the validity of the ELG hypothesis.
The presence of long-run association permits the researcher to evaluate dynamics in the shortrun and the correction towards equilibrium in the long-run. Table-5 shows the results of the long-run model shown by equation (2). The results are significant, and coefficients maintain the expected signs. It is evident that the increase in exports contributes positively to economic growth in the long run. Hence, ELG is evident for Bangladesh in the long-run. Likewise, gross capital formation has a positive influence on output, while the impact of imports is negative. The notations * and ** show the statistics are significant at 1% and % level, respectively
The dynamic ECM of economic growth based on ARDL (1,0,4,1) is reported in table-6. Statistically significant short-run coefficients had found in the table. The coefficient associated with the error-correction term ECTt-1 measure the speed at which the system adjusts towards equilibrium in the long-run, and it has to be negative and significant to ensure convergence to the equilibrium in the long-run. Here, the coefficient of ECT is negative and highly significant, meaning that the system gets back to long-run equilibrium at the rate of 31.5 percent at the end of each period. The model passes the test of serial correlation and also stable. The notations * and ** show the statistics are significant at 1% and 5% level, respectively.
With regard to short-run causality among the variables, Granger's Wald test results that are shown in table 7. Test results indicate that the null hypothesis of the absence of causal relationship both from exports to economic growth and from economic growth to exports are rejected at 5 percent significant level, meaning that the export-growth relationship is bidirectional in the short-run as well. A unidirectional causal relationship from export to output growth is the precondition for the validity of the ELG hypothesis. However, bidirectional causality between export and output running from output growth to exports, in turn, reinforce output growth and thereby further underline the validity of the ELG hypothesis. H., Mamun, A. H., Basher, S., Uddin, M. R. & Mowla, M. (2019) . "Export-Led Growth Hypothesis in Developing Countries: Econometric Evidence from Bangladesh", Academic Review of Economics and Administrative Sciences, 12(4), 454-465. In order to perform the Toda-Yamamoto Granger non-causality test, the lag order of the VAR model is set to 4 and the dmax is set to 1 as the maximum order of integration. The test results are summarized in table 8. Test results suggest that the causality between export and output growth is unidirectional that runs from export to output growth and thus necessarily support the ELG hypothesis for Bangladesh. Unlike conventional causality test, it does not find any evidence that output growth, in turn, supports export expansion. However, both of the tests find that imports and formation of gross fixed capital cause short-run economic growth. 
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CONCLUSION
The substantial export growth and its rising share in GDP over the last three decades with an accelerated economic growth have triggered the expectation of ELG hypothesis will be turned into a real phenomenon for the case of Bangladesh. The long-run dynamics between export and output growth based on ARDL Bounds testing approach suggests that exports support the growth of Bangladesh economy positively in the long run, and the system has a tendency of getting back to the long-run equilibrium correcting its short-run deviations at the rate of 31.5 percent per period. In order to examine the short-run causality, the study performs Toda-Yamamoto causality test along with the conventional Granger causality test. While the Granger causality analysis identifies a bidirectional causal relationship between exports and output growth, the Toda-Yamamoto approach confirms a unidirectional causality that runs from exports to output growth. A unidirectional causal relationship from export to output growth is necessary for the validity of the ELG hypothesis. However, bidirectional causality between export and output implies that expansion in exports reinvigorates economic growth which, in turn, reinforces export expansion and the process continues which further underlines the validity of the ELG hypothesis. The short-run positive impact of the formation of gross fixed capital is found to be sustained in the long run. The import variable as well satisfies the theoretical expectation in exerting its impact on the growth of the economy. A statistically significant export variable coefficient in the long run in association with gross fixed capital formation can be interpreted as an improvement in efficiency meaning that the economy manages to upgrade technology and improve factor productivity, both of which are inevitable for the long-term growth of Bangladesh.
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